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Abstract 
Wind speed on the dry land could influence water distribution to the plants. The high 
wind speed in the sprinkler irrigation system will disturb the water distribution to the field. 
Sprinkler irrigation is a high efficiency irrigation system due to its capability to distribute 
water uniformly in the exact time. This irrigation system has many types and operation 
characteristics which different between one to the other. The aim of this research was to study 
the characteristic of sprinkler pulsating 60-505 and its performance in the field with different 
wind speed. The research was done by obtaining primary data in the field and measured the 
wind speed during the operation of the irrigation system on the pressure of 103.44 kPa to 
206.88 kPa. It was obtained from the research that the average wind speed was 3 m/second. 
In this condition, the shape factor of the irrigation system was 0.55 to 0.62 m.  The pressure 
of 103.44 kPa to 206.88 kPa produced spray radius between 3 to 6 m, with application 
diameter was 6 and 12 m. The research showed that, the performance of the irrigation system 
was fairly good in the operation with wind speed from 0 to 5 m/second and the pressure of 
206.88 kPa. However, in the lower pressure with wind speed over 3 m/second, the irrigation 
system was less effective. 
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Introduction 
The placement and the choice of sprinkler will influence the uniform distribution of 
water to the field. On The dry land, the low yearly rainfall and relatively short rain period are 
the constraint of pattern and planting time. Thus, it is needed to distribute water maximally to 
the land, although the water will not distribute 100% to the field due to the influence of wind 
and evaporation.  There are many types of sprinkler, such as roll-move, center pivot, and big-
gun. The roll-move and center pivot have moving sprinklers, whereas the big-gun is operated 
steadily. One type of single nozzle sprinkler which produced commercially is pulsating 
sprinkler 60-505. This type usually used in vegetable seeding irrigation. 
 
Materials and methods 
Research instruments consisted of a sprinkler (pulsating sprinkler 60-505), a water 
pump, an anemometer, pipes (PVC ½ and 1 inch), a stopwatch, catch-cans, a gauge pressure, 
measure glasses (50, 500, 3000 ml), plastic hose, buckets, hose connections (T, L, and 
straight connections), hose caps, saws, a measuring tape, and valves. The materials were 
water, cable, pipe glue, and ropes. 
The research was done by collecting primary data through these steps: measuring 
sprinkler discharge (Q) of pressure gauge in 5, 10, 12, 15, and 18 Psi, measuring wind speed 
by using an anemometer, calculating sprinkler rpm in the pressure of 15, 20, 25, and 30 Psi, 
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measuring pressure height (P) and sprinkler spray radius (the diameters), measuring the shape 
factors, measuring the application water volume (water catch-can results) on each can every 
15 minutes 
Calculating the shape factor (SF) 
dc
di
SF   
Where: 
di : inside circle diameter of application area (m) 
dc : outside circle diameter (m)  
 
Result and Discussion 
The pressure used was between 103.4 – 206.88 kPa, according to the nozzle size. To 
obtain a good sprinkler spraying, the pressure must be increase (Jensen, 1983).The wet area 
would be large and the sprayer intensity would be small, if the high pressure is used. Hansen 
(1992) said that low pressure sprinkler produce low sprayer radius and diameter with 
relatively high intensity of sprayer 
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Fig.1. Sprayer Radius and Pressure Relationship 
 
Sprinkler sprayer radius was affected by pressure which was determined by nozzle 
size. Michael (1978) stated that the bigger pressure on the nozzle, the longer sprayer distance. 
The average wind speed was 3 m/second; the maximum pressure was 206.88 kPa with wind 
speed range between 0 – 5 m/second. In order to obtain the uniformity of water application 
and distribution pattern, the measurement was done by arrange the sprinkler pressure on 
103.44 – 206.88 kPa according to the diameter of sprinkler (6 – 12 m) every 15 minutes in 1 
hour. 
In the relatively high and fluctuate wind speed, the toleration of effective diameter is 
13 m with wind speed range from 0 to 5 m/second (Jensen, 1983). The rotary sprinkler  
performance would be effective if it was operated under pressure of 172.4 – 206.88 kPa and 
wind speed was below 3.60 m/second. The result can be seen in the total catch-can result, 
which was produced average discharge on 0.124 and 0.230 l/minute. 
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Pressure 103.44 KPa
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Fig.2. Wind  Speed and Shape Factor Relationship at the 103.44 kPa Pressure 
 
The irrigation system which was operated in the 103.44 kPa pressure and 2.72 
m/second wind speed could produce the higher distribution pattern (0.62 m). This fact 
appropriate with Hansen (1979), water spray pattern to the land can be influenced by wind 
speed which is depended on the pressure, sprinkler distance, and support height. 
 
Pressure 206,88 KPa
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Fig.3. Wind  Speed and Shape Factor Relationship at the 203.88 kPa Pressure 
 
The average wind speed in the 203.88 kPa pressure was 3.44 m/second, and it could 
bring water drops distant away from the wet land area. Haman and Pits (2003) mentioned 
that, the low distribution pattern can be influenced with the wind speed and direction, because 
the water spray particles will be brought faraway from the wet area, as a result the uniformity 
water distribution was difficult to obtain. 
In the pressure of 206.88 kPa with 60 minutes of water spray, the shape factor was 
very low, because the wind speed and direction was fluctuate which was influenced the 
distribution pattern.  
 
Conclusions 
The irrigation system performance was good if it was operated under 0 – 5 m/second 
wind speed, and 206.88 kPa pressure. Wind speed below 3 m/second produced shape factor 
higher than wind speed above 3 m/second. 
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